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(54) CONSOLE PANEL FOR EQUIPMENT 

(57) An equipment control panel (1) is provided 
which is capable of preventing malfunction of a control 
unit (1 1) arranged in a casing (5) of an equipment or a 
failure in operation thereof due to discharge of static 
electricity. An insulating spacer (33) including a conduc- 
tive shield layer (35) is arranged on a flexible circuit 
board (15) formed on a main section (15B) thereof with 
a circuit pattern including contact sections. An insulat- 
ing cover sheet member (45) is laminated on the insu- 
lating spacer (33). The conductive shield layer (35) is 



arranged so as to be substantially opposite to a circuit 
pattern (21). The conductive shield layer (35) is so 
formed that an outer peripheral edge thereof is posi- 
tioned inside an outer peripheral edge of each of a main 
section (33B) of the insulating spacer (33) and the insu- 
lating cover sheet member (45). The conductive shield 
layer (35) is covered at the outer peripheral edge 
thereof with an adhesive layer (51) to keep the conduc- 
tive shield layer (35) from being externally exposed. 
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Description 

Technical Field 

[0001] This invention relates to a control panel for an 
equipment, and more particularly to an equipment con- 
trol pane! including at least one operation signal gener- 
ating switch for feeding an operation signal to a control 
unit received in an equipment. 

Background Art 

[0002] An equipment such as an oil-fired space 
heater, a gas-fired space heater or the like includes a 
control section which is provided with electric parts such 
as a switch and a variable resistor for driving the equip- 
ment, a luminous display section for displaying a state 
-of -operation -of the- equipment- and -the-like.- A -conven- 
tional equipment control panel generally includes a cir- 
cuit board which has such electric parts mounted 
thereon and is supported on a frame made of synthetic 
resin. The frame on which the circuit board is thus sup- 
ported is fixed on a casing of the equipment in such a 
manner that the electric parts which are required to be 
externally operated and the luminous display means are 
positioned in an opening provided at the casing of the 
equipment. Alternatively, the frame may be fixed on a 
wall of a room in which the equipment is placed while 
being away from the equipment. Also, the circuit board 
is covered on a surface of a portion thereof positionally 
corresponding to the electric parts such as the switch 
and the like which are required to be externally operated 
with an msulating cover member exhibiting at least flex- 
ibility. Between the circuit board and the insulating cover 
member is arranged an insulating spacer. 
[0003] Such construction of the conventional equip- 
ment control panel causes mounting of the equipment 
control panel on the casing of the equipment to require 
to form the casing with an opening of an increased size. 
Unfortunately, this not only renders design of the casing 
of the equipment troublesome but causes a portion of 
the casing on which the equipment control panel is to be 
mounted to be subject to positional restriction. Also, it 
renders mounting of the equipment control panel on the 
casing of the equipment troublesome. 
[0004] in addition, equipments such as a forced flue 
oil-fired space heater (fan heater) and the like are 
affected by high-frequency noise to be generated from 
various electric units placed in proximity to the equip- 
ment and elements arranged in the equipment as well. 
More particularly, When the equipment control panel is 
constructed into a structure like a flat plate, a circuit pat- 
tern on the circuit board is caused to act as an antenna, 
to thereby facilitate introduction of the high-frequency 
noise into the equipment control panel, so that the noise 
causes malfunction of a control unit arranged in the 
equipment. 

[0005] In order to avoid the problem, it would be con- 



sidered that a shield casing is grounded while substan- 
tially covering the circuit pattern on the circuit board with 
the shield casing, to thereby keep the noise from enter- 
ing the equipment through the wiring pattern of the 

5 equipment control panel, resulting in protecting the con- 
trol unit of the equipment. Unfortunately, such an 
approach in not applied to the equipment control panel 
when it is constructed so as to be fixed on the equip- 
ment while being kept exposed on a surface of the 

10 equipment, because such construction fails to permit 
the whole equipment control panel to be covered with 
the shield casing. In such a case, it is possible to form a 
conductive shield layer on a front surface of an insulat- 
ing spacer positioned on the wiring pattern o1 the circuit 

15 board or a rear surface of an insulating cover sheet 
member in a manner to be opposite to the circuit pattern 
of the circuit board, to thereby prevent any external 
. .noise Jrom entering the equipment. However, it was „ 
found that such a conductive shield layer fails to prevent 

20 malfunction of the control unit or a failure in operation 
thereof due to discharge of static electricity charged, on 
the insulating cover sheet member. Also, it was found 
that when the equipment control panel is provided 
therein with electronic components such as an IC for 

25 signal processing and the like, discharge of static elec- 
tricity charged on the insulating cover sheet member 
causes a failure in operation of the electronic compo- 
nents. 

[0006] Accordingly, it is an object of the present inven- 

30 tion to provide an equipment control panel which is 
capable of preventing a failure in operation of a control 
unit due to discharge of static electricity charged on an 
insulating cover sheet member. 
[0007] It is another object of the present invention to 

35 provide an equipment control panel which is capable of 
being readily mounted on an outer surface of a casing of 
an equipment, facilitating connection thereof to a control 
unit arranged in the equipment, and preventing a failure 
in operation of the control unit due to discharge of static 

40 electricity. 

[0008] It is a further object of the present invention to 
provide an equipment control panel which is capable of 
being reduced in thickness and mounted on an outer 
surface of a casing of an equipment. 

45 [0009] It is another object of the present invention to 
provide an equipment control panel which is capable of 
preventing any noise generated from an equipment 
from entering the panel. 

so Disclosure of Invention 

[0010] The present invention is directed to an 
improvement in an equipment control panel including 
one or more operation signal generating, switches for 
55 feeding an operation signal to a control unit received in 
an equipment. The equipment control panel is fixed 
directly on a casing of the equipment or fixed on a wall 
of a room in which the equipment is placed. 
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[001 1] The equipment control panel according to the 
present invention generally includes a circuit board, an 
insulating spacer laminatedly arranged on the circuit 
board and an insulating cover sheet member laminat- 
edly arranged on the insulating spacer. The circuit 
board is formed on a front surface thereof with a circuit 
pattern including one or more contact sections of the 
one or more operation signal generating switches. The 
insulating spacer is laminated on the front surface of the 
circuit board through an adhesive layer and includes 
one or more contact exposing windows through which 
the one or more contact sections are exposed. The 
adhesive layer may be constituted of only either an 
adhesive or a pressure-sensitive adhesive. Alterna- 
tively, it may be constructed in the form of either an 
adhesive double-coated sheet wherein an adhesive 
layer is formed on both surfaces of an insulating sheet 
- or a pressure-sensitive adhesive double-coated.sheet-in. 
which a pressure- sensitive adhesive layer is formed on 
both surfaces of an insulating sheet When it is desired 
that any electronic component other than a switch is 
mounted on the circuit board, the insulating spacer is 
suitably formed with a window correspondingly. The 
insulating spacer may be constructed into either a sin- 
gle-layer structure or a multi-layer structure. One or 
more conductive members are arranged in a manner to 
correspond to the one or more contact exposing win- 
dows of the insulating spacer. The one or more conduc- 
tive members are contacted with the one or more 
contact sections to generate an operation signal. The 
insulating cover sheet member is laminated on the insu- 
lating spacer through an adhesive layer and constructed 
so that at least a portion thereof corresponding to the 
one or more conductive members exhibits flexibility. A 
spacer for dimension adjustment may he arranged 
between the conductive member and the insulating 
cover member as required. The insulating cover sheet 
member may be constructed into either a single-layer 
structure or a multilayer structure as in the insulating 
spacer. 

[0012] A conductive shield layer is formed on a front 
surface of the insulating spacer, a rear surface thereof 
or a rear surface of the insulating cover sheet member 
and arranged so as to be opposite to a whole of the cir- 
cuit pattern or a main section thereof. The conductive 
shield layer functions to prevent any external noise from 
entering the equipment control panel. In the present 
invention, the conductive shield layer is groundable and 
arranged so that an outer peripheral edge thereof is 
positioned inside an outer peripheral edge of the insu- 
lating spacer or insulating cover sheet member to keep 
the conductive shield layer from being externally 
exposed. In other words, the conductive shield layer has 
a contour pattern reduced as compared with that of 
each of the insulating spacer and insulating cover sheet 
member. Such arrangement permits the adhesive layer 
to cover the outer peripheral edge of the conductive 
shield layer, to thereby prevent the conductive shield 



layer from being exposed on a surface of lamination of 
the circuit board, insulating spacer and insulating cover 
sheet member. This keeps static electricity charged on 
a surface of the insulating cover sheet member posi- 
5 tioned on the conductive shield layer from being dis- 
charged through the conductive shield layer. Such 
discharge of static electricity charged on the surface of 
the insulating cover sheet member through an exposed 
end of the conductive shield layer into the control unit 
to due to substantial exposure of the conductive shield 
layer on the lamination surface causes a disadvantage 
such as malfunction of the control unit or a failure in 
operation thereof. Also, when electronic components 
such as an IC and the like which constitute a signal 
75 processing circuit are arranged on the circuit board, a 
variation in potential during the discharge possibly leads 
to malfunction of the electronic components or break- 

age-thereof. As described above, the pre sent inve ntion 

prevents static electricity charged on the surface of the 
20 insulating cover sheet member from being discharged 
through the conductive shield layer, to thereby eliminate 
such disadvantages as described above. 
[0013] When the equipment control panel is mounted 
on the casing of the equipment, at least the circuit board 
25 includes a main section formed on a front surface 
thereof with a circuit pattern including one or more con- 
tact sections of the one or more operation signal gener- 
ating switches and a lead-out section extending from 
the main section and formed thereon with a plurality of 
30 connection line patterns connected to the circuit pat- 
tern. Also, when the conductive shield layer is formed 
on the insulating spacer or insulating cover sheet mem- 
ber, it is preferable that the insulating spacer or insulat- 
ing cover sheet member is likewise provided thereon 
35 with a lead-out section formed thereon with a connec- 
tion line pattern for grounding the conductive shield 
layer in a manner to be integral with a main section. 
Such construction significantly facilitates grounding of 
the conductive shield layer. 
40 [0014] When the present invention is so constructed 
that a main section of the equipment control panel is 
constituted of a laminate, resulting in the lead-out sec- 
tion which forms a part of the circuit board and the lead- 
out section of the insulating spacer leading out of the 
45 laminate, mounting of the equipment control panel on 
the casing of the equipment may be completed by 
merely introducing the lead-out sections into the casing 
of the equipment and fixing the laminate on an outer 
surface of the casing of the equipment. Thus, the equip- 
so ment control panel of the present invention facilitates 
mounting thereof on the outer surface of the casing of 
the equipment and connection thereof to the control unit 
arranged in the equipment. Also, the above-described 
construction of the laminate permits a reduction in thick- 
55 ness of the equipment control panel. 

[0015] The present invention may be constructed in a 
manner to eliminate arrangement of the insulating 
spacer. More particularly, the present invention may be 
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so constructed that the insulating cover sheet member 
is arranged through an adhesive layer on the circuit 
board and then the conductive shield layer is formed on 
the insulating cover sheet layer. In such construction as 
well, it can be considered that the adhesive layer 
through which the circuit board and insulating cover 
sheet member are joined to each other functions also as 
the insulating spacer. In this instance, the insulating 
cover sheet member is provided with a lead-out section, 
which is formed with the wiring pattern for grounding 
through which the conductive shield layer is grounded. 
[0016] Also when the insulating spacer or insulating 
cover sheet member is formed on the rear surface 
thereof with the conductive shield layer, the connection 
line pattern for grounding connected to the conductive 
shield layer is formed on the rear surface of the lead-out 
section of each of the members, whereas the lead-out 
section of the _ circuit board is formed on the front-surface 
thereof with the connection line pattern. This fails to per- 
mit the connection line pattern for grounding and the 
connection line pattern of the circuit board to be con- 
nected to the control unit by means of a single connec- 
tor. In order to avoid such a problem, in the present 
invention, the lead-out section of the circuit board and 
the lead-out section of the insulating spacer are 
arranged so as to extend side by side with each other. 
The lead-out section of the insulating spacer includes a 
first portion linearly extending in a direction away from 
the main section, a second portion linearly extending in 
a direction substantially perpendicular to the first por- 
tion on both sides of the first portion and a third portion 
extending in a direction substantially perpendicular to 
the second portion while being away from the main sec- 
tion and linearly aligned with the first portion when the 
second portion is bent at a central portion of the second 
portion, resulting in portions of the second portion on 
both sides of the central portion being rendered oppo- 
site to each other. The connection line pattern for 
grounding is arranged along the lead-out section of the 
insulating spacer so that a pair of holding portions for 
interposedly holding a part of the lead-out section of the 
circuit board therebetween when the second portion of 
the lead-out section is kept bent at the central portion 
thereof may be left on both ends of the second portion 
of the lead-out section. The second portion of the lead- 
out section of the insulating spacer is formed on a rear 
surface of a portion thereof on which the connection line 
pattern for grounding is arranged with an adhesive 
layer. Also, the second portion of the lead-out section is 
bent at the central portion thereof to fold the adhesive 
layer on itself, so that the holding portions in a pair inter- 
posedly hold a part of the lead-out section of the circuit 
board therebetween through the adhesive layer. 
[001 7] Such construction permits not only the connec- 
tion line pattern for grounding of the third portion and 
the connection line pattern of the circuit board to face on 
the same side (front side) but the lead-out section of the 
insulating spacer and the lead-out section of the circuit 



board to be f ixed with respect to each other, so that the 
connection patterns may be connected to the control 
unit by means of only one connector. Formation of the 
conductive shield layer on the rear surface of the insu- 
5 lating cover sheet member may be carried out in sub- 
stantially the same manner. 

[0018] The equipment control panel of the present 
invention may include at least one electric component 
such as a luminous element for indicating a state of 

10 operation of the equipment or the like. When the electric 
component is increased in thickness and the equipment 
control panel is desired to be mounted on the outer sur- 
face of the casing of the equipment, the equipment con- 
trol panel may be constituted of a first flexible circuit 

is board on which the electric component is arranged, a 
second flexible circuit board provided thereon with the 
contact sections of the operation signal generating 

switches and laminated on the first-flexible circuit boards — 

an insulating spacer laminated on the second flexible 

20 circuit board and a flexible insulating cover sheet mem- 
ber laminated on the insulating spacer. In this instance, 
the first flexible circuit board includes a main section 
formed on a front surface thereof with a first circuit pat- 
tern to which the one or more electric components are 

25 connected and a lead-out section extending from the 
main section and formed thereon with a plurality of con- 
nection line patterns connected to the first circuit pat- 
tern. The second flexible circuit board includes a main 
section and a lead-out section. The main section of the 

30 second flexible circuit board is formed on a front surface 
thereof with a second circuit pattern including the one or 
more contact sections of the one or more operation sig- 
nal generating switches and formed with an electric 
component receiving window for receiving the one or 

35 more electric components therein. The lead-out section 
of the second flexible circuit board is formed with a plu- 
rality of connection line patterns extending from the 
main section of the second flexible circuit board and 
connected to the second circuit pattern. The flexible 

40 insulating spacer includes one or more contact expos- 
ing windows through which the one or more contact 
sections are exposed and an electric component receiv- 
ing window for receiving the one or more electric com- 
ponents therein and is laminated on the front surface of 

45 the second flexible circuit board. Also, the flexible insu- 
lating spacer includes a main section provided on a 
front or rear surface thereof with a conductive shield 
layer in a manner to be opposite to a whole of the circuit 
patterns of the circuit boards or a main section thereof 

so and a lead-out section extending from the main section 
of the flexible insulating spacer and formed with a con- 
nection line pattern for grounding through which the 
conductive shield layer is grounded. Further, one or 
sore conductive members are arranged in a manner to 

55 correspond to the one or more contact exposing win- 
dows of the insulating spacer and contacted with the 
one or more contact sections to generate the operation 
signal. The flexible insulating cover sheet member is 
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laminated on the insulating spacer. The main sections 
of the first and second flexible circuit boards, the main 
section of the insulating spacer and the insulating cover 
sheet member are laminated on each other in order 
through adhesive layers, to thereby provide a laminate. 
The lead-out section of the first flexible circuit board, the 
lead-out section of the second flexible circuit board and 
the lead-out section of the insulating spacer are 
arranged so as to extend from the laminate in a manner 
to be insertable into the equipment. The conductive 
shield layer is arranged so that an outer peripheral edge 
thereof is positioned inside an outer peripheral edge of 
the main section of the insulating spacer. The outer 
peripheral edge of the conductive shield layer is covered 
with the adhesive layer to keep the conductive shield 
layer from being externally exposed from the laminate. 
[0019] The thus-formed laminate may be joined 
directly to the outer surface of -the equipment through-an - 
adhesive layer. Alternatively, the present invention may 
be constructed in such a manner that a reinforcing 
sheet member which is reduced in flexibility as com- 
pared with the first flexible circuit board is joined to the 
rear surface of the first flexible circuit board and then a 
rear conductive shield layer is formed on a front surface 
of the reinforcing sheet member. Such construction, 
when the casing of the equipment is made of a non-con- 
ductive material such as a plastic material or the like 
other than metal, effectively prevents noise generated in 
the casing of the equipment from entering the equip- 
ment control panel through a rear side thereof. In this 
instance, the rear surface of the reinforcing sheet mem- 
ber is fixedly joined to the outer surface of the equip- 
ment through an adhesive layer. 
[0020] When the first and second flexible circuit 
boards are arranged without positively using the insulat- 
ing spacer, the conductive shield layer is formed on a 
rear surface of the insulating cover sheet member in 
substantially the same manner as described above. 
[0021] Also, an insulating spacer may be arranged 
between the first flexible circuit board and the second 
flexible circuit board, to thereby adjust a thickness of the 
equipment control panel. 

Brief Description of Drawings 

[0022] 

Fig. 1 is a perspective view showing an oil-fired 

space heater such as a fan heater to which an 

equipment control panel of the present invention 

may be applied by way of example; 

Fig. 2 is a plan view showing an embodiment of an 

equipment control panel according to the present 

invention; 

Fig. 3 is a sectional view taken along line Ill-Ill of 
Fig. 2; 

Fig. 4 is a plan view showing a first flexible circuit 
board incorporated in the equipment control panel 



of Fig. 2; 

Fig. 5 is a bottom view showing a rear surface of an 
insulating spacer arranged between a first flexible 
circuit board and a second flexible circuit board so 
5 as to act as a spacer in the equipment control panel 

of Fig. 2; 

Fig. 6 is a plan view showing a second flexible cir- 
cuit board incorporated in the equipment control 
panel of Fig. 2; 
10 Fig. 7 is a sectional view taken along line VII-VII of 
Rg. 2; 

Fig. 8 is a sectional view showing an essential part 
of another embodiment of an equipment control 
panel according to the present invention; and 
is Fig. 9 is a sectional view showing an essential part 
of a further embodiment of an equipment control 
panel according to the present invention. 



Best Modes for Carrying Out Invention 

20 

[0023] Now, the present intention will be described 
hereinafter in connection with preferred embodiments 
thereof with reference to the accompanying drawings. 
[0024] Referring first to Fig. 1, an oil-fired space 

25 heater (oil burner) such as a fan heater to which an 
equipment control panel 1 according to the present 
invention may be applied is illustrated by way of exam- 
ple while being generally designated at reference 
numeral 3. The equipment control panel 1 is joined onto 

30 a top plate 5a of a casing 5 of the oil-fired space hater 3 
by means of either an adhesive or a pressure-sensitive 
adhesive. Fig. 2 is a plan view showing an embodiment 
of the equipment control panel 1 of the present inven- 
tion. The top plate 5a has an adhesion region to which 

35 the equipment control panel 1 is adhered slightly 
recessed thereon as compared with the remaining part 
thereof. The adhesion region of the top plate 5a is 
formed with a slit of a reduced size (not shown), through 
which three lead-out sections 13B, 15B and 33B 

40 extending from the equipment control panel 1 are 
inserted into the casing 5. In order to mount the equip- 
ment control panel 1 on the casing 5, the lead-out sec- 
tions 13B, 15B and 33B are inserted into the casing 5. 
The lead-out sections 13B, 15B and 33B are provided at 

45 a distal end thereof with two connectors 7 and 9, 
through which the equipment control panel 1 is electri- 
cally connected to a control unit 1 1 arranged or received 
in the casing 5 of the oil-fired space heater 3. 
[0025] Rg. 3 is a sectional view taken along line Ill-Ill 

so of Fig. 2, Figs. 4 and 6 are plan views showing a first 
flexible circuit board 13 and a second flexible circuit 
board 15 incorporated in the equipment control panel 1 
of Fig. 2, respectively, and Fig. 5 is a bottom view show- 
ing a rear surface of an insulating spacer 33 arranged 

55 between the first flexible circuit board 13 and the second 
flexible circuit board 15. The firstflexible circuit board 13 
and second flexible circuit board 15 include a first circuit 
pattern 19 and a second circuit pattern 21 each formed 
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of a conductive paste such as a silver paste into a thick 
film on a front surface of a flexible substrate material 
such as a polyester film or the like by printing, respec- 
tively. Alternatively, the first circuit pattern 19 and sec- 
ond circuit pattern 21 may be formed into a thin film by 5 
vapor deposition. As shown in Fig. 3, the first flexible cir- 
cuit board 13 and second flexible circuit board 15 are 
formed on a portion of a front surface thereof other than 
a portion thereof on which contacts and electrodes of 
the first and second circuit patterns 19 and 20 are 10 
arranged with insulating overcoat layers 23 and 25, 
respectively, which are made of an insulating paste by 
screen printing. As shown in Fig. 4, the first circuit pat- 
tern 19 formed on a main section 13A of the first flexible 
circuit board 13 includes a wiring group LG1 including a 75 
plurality of wirings connected to electrodes of a numeral 
indication plate 27 having a plurality of light emitting 
diodes incorporated therein and acting as a luminous 
display electric component, two wirings L1 and L2 
respectively connected to luminous elements consti- 20 
tuted by two light emitting diodes LED1 and LED2 
arranged on both sides of a light-permeable member 29 
made of an acrylic plate or the like, and a wiring L3 act- 
ing as a ground. The lead-out section 13B of the first 
flexible circuit board 1 3 is formed with a plurality of con- 2 s 
nection line patterns constituted by extensions of the 
wiring group LG1 and wirings L1 to L3 of the first circuit 
pattern 19. The lend-out section 13B is provided at a 
distal end thereof with wirings, which are not shown in 
Fig. 4 for the sake of brevity. Also, the lead-out section 30 
13B is formed at the distal end thereof with a connector 
connection electrode (not shown) which is connected to 
the connector 7 shown in Fig. 2. The connector connec- 
tion electrode thus arranged at the distal end of the 
lead-out section 13B is inserted into the casing 5 of the 35 
equipment 3 and then inserted into the connector 7 
fixed on a control substrate of the control unit 11 
arranged in the casing 5 of the equipment 3. 
[0026] The light emitting diodes LED1 and LED2 each 
are constituted by a chip-like light emitting diode and 40 
connected to an electrode arranged on the first circuit 
pattern 19 by means of a conductive adhesive. The light 
emitting diodes LED1 and LED2 are operated so as to 
emit light for on-off indication of operation of the equip- 
ment. Light emitted from each of the light emitting 45 
diodes LED1 and LED2 in permitted to enter the light- 
permeable member 29, to thereby constitute a large 
luminous source. The numeral indication plate 27 is 
constructed so as to display numerals to carry out indi- 
cation of a level of operation of the equipment and a so 
temperature thereof, as well an indication of an error in 
operation thereof. 

[0027] The second circuit pattern 21 formed on the 
front surface of the second flexible circuit board 15, as 
shown in Fig. 6, includes contact sections SW11 to ss 
SW31 of three push-on switches SW1 to SW3 (Fig. 2) 
and wirings L4 to L7. In this connection, the wirings L4 
and L5 are connected at an end thereof to a pair of con- 



tacts SW1 1a and SW1 1 b of the contact section SW1 1 . 
Also, the second flexible circuit board 15 is formed at a 
portion thereof positionally corresponding to the light 
emitting diodes LED1 and LED2 and light-permeable 
member 29 shown in Fig. 4 with a first window W1 t as 
well as at a portion thereof positionally corresponding to 
the numeral indication plate 27 shown in Fig. 4 with a 
second window W2. 

[0028] Also, the equipment control panel of the illus- 
trated embodiment, as shown in Fig. 3, includes an 
insulating spacer 31 arranged between the first flexible 
circuit board 13 and the second flexible circuit board 15 
so as to provide a spacer layer of a single-layer struc- 
ture provided with two windows aligned with the two 
windows W1 and W2 formed at the second flexible cir- 
cuit board 15. The insulating spacer 31 is in the form of 
a porous insulating sheet exhibiting flexibility and elas- 
ticity, which is made of a-polyester-resin powder by com-- 
pression under heating. 

[0029] In the illustrated embodiment, as shown in 
Figs. 3 and 5, the second flexible circuit board 15 has a 
main section 33A of an insulating spacer 33 laminated 
on the front surface of the second flexible circuit board 
15. The insulating spacer 33 is formed of a flexible sheet 
material of synthetic resin such as. for example, a poly- 
ester film. The main section 33A, as shown in Fig. 5, is 
formed with two windows W3 and W4 of a rectangular 
shape. The rectangular windows W1 and W2 are posi- 
tioned in a manner to be aligned with the windows W1 
and W2 formed on the second flexible circuit board 15, 
respectively. Also, the insulating spacer 33 is formed 
with three windows W5 to W7 of a circular shape which 
permit the contact sections SW1 1 to SW31 (see Fig. 6) 
formed on the front surface of the second flexible circuit 
board 15 to be exposed therethrough, respectively. 
Also, the main section 33 A of the insulating spacer 33 is 
formed on a rear surface thereof or a surface thereof 
opposite to the front surface of the second flexible circuit 
board 15 with a conductive shield layer 35 of a size and 
a configuration opposite to a portion of the second cir- 
cuit pattern 21 except the contact sections SW1 1 to 
SW31 formed on the front surface of the second flexible 
circuit board 15. The conductive shield layer 35 may be 
made in the form of a thick film using a conductive paste 
prepared, for example, by adding a powder of a conduc- 
tive material such as Ag, Pd, Cu, C or the like to a syn- 
thetic resin paste material. Alternatively, the conductive 
shield layer 35 may be made in the form of a conductive 
thin film by vapor deposition or the like. Also, the lead- 
out section 33 B of the insulating spacer 33 is provided 
on a rear surface thereof with a connection line pattern 
37 for grounding, which is concurrently formed during 
formation of the conductive shield layer 35. 
[0030] As shown in Fig. 2. the lead-out section 1 5B of 
the second flexible circuit board 15 is arranged adja- 
cently to the lead-out section 33B of the insulating 
spacer 33 while being laterally juxtaposed thereto. The 
lead-out section 33B of the insulating spacer 33, as 
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shown in Fig. 5, includes a first portion 33B1 linearly 
extending in a direction away from the main section 
33A, a second portion 33B2 linearly extending in a 
direction substantially perpendicular to the first portion 
33B1 on both sides of the first portion 33B1 and a third s 
portion 33 B3 extending in a direction substantially per- 
pendicular to the second portion 33B2 while being away 
from the main section 33A and linearly aligned with the 
first portion 33B1 when the second portion 33B2 is bent 
at a central portion C of the second portion 33B2, result- w 
ing in portions of the second portion 33B2 on both sides 
of the central portion C being rendered opposite to each 
other as shown in Fig. 7. The connection line pattern 37 
for grounding is arranged along the lead-out section 
33 B of the insulating spacer 33 so that a pair of holding 75 
portions 33B21 and 33B22 for interposedly holding a 
part of the lead-out section 15B of the second flexible 

.circuit board 15. therebetween . when the.. second portion 

33B2 of the lead-out section 33B are kept bent at the 
central portion C may be left on both ends of the second 20 
portion 33B2 of the lead-out section 33B. This results in 
the connection line pattern 37 for grounding being pro- 
vided at an intermediate portion thereof with a crank 
portion 37a bent into a crank-like shape. The second 
portion 33B2 of the lead-out section 33B of the insulat- 25 
ing spacer 33. as shown in Fig. 7, is formed on a rear 
surface of a portion thereof on which the crank portion 
37a of the connection line pattern 37 for grounding is 
arranged with an adhesive layer 39, which is made of a 
pressure-sensitive adhesive. Thus, when the second 30 
portion 33B2 of the lead-out section 33B is bent at the 
centra! portion to fold the adhesive layer 39 on itself as 
shown in Fig. 7, the holding portions 33B21 and 33B22 
in a pair interposedly hold a part of the lead-out section 
1 5B of the second flexible circuit board 1 5 therebetween 35 
through the adhesive layer 39. The adhesive layer 39 
functions to gently curve the crank portion 37a of the 
connection line pattern 37 for grounding when the sec- 
ond portion 33B2 of the lead-out section 33B is bent at 
the central portion C, resulting in effectively preventing 40 
breakage of the connection line pattern 37 for ground- 
ing. 

[0031 ] Such construction permits the connection line 
pattern 37 for grounding of the third portion 33B3 and 
the connection line patterns (ends of L4 to L7) of the 45 
second flexible circuit board 1 5 to face on the same side 
(front surface side). Also, it permits the lead-out section 
33B of the insulating spacer 33 and the lead-out section 
15B of the second flexible circuit board 15 to be fixed 
with respect to each other. This results in the connection so 
patterns (37 and ends of L4 to L7) to be connected to 
the control unit 1 1 by means of the single connector 9 
as shown in Fig. 2. 

[0032] Also, the circular windows W5 to W7 of the 
insulating spacer 33 shown in Fig. 5 each are provided 55 
thereon with a dish-like conductive member 41 (Fig. 3) 
so that an outer peripheral edge thereof is positioned 
outside each of the windows W5 to W7. The dish-like 



conductive members 41 are contacted with the contacts 
SW1 1 to SW31 respectively corresponding thereto, to 
thereby generate an operation signal. The dish-like con- 
ductive members 41 each are made of a metal plate 
widely known in the art which is subject to deformation 
due to application pressing force thereto and inverted 
due to release of the pressing force therefrom, resulting 
in returning to the original state. 
[0033] The illustrated embodiment, as shown in Fig. 3, 
is so constructed that an insulating cover sheet member 
45 is laminatedly arranged on the insulating spacer 33 
through an adhesive layer 43 formed of a transparent 
adhesive or pressure-sensitive adhesive. The insulating 
cover sheet member 45 is made of a transparent poly- 
ester film so that portions thereof corresponding to 
switch operation sections or portions thereof designated 
at reference characters SW1 to SW3 in Fig. 2 may 
-exhibit f I exibility.-Also.-the insulating. cover . sheet.m em- 
ber 45 is formed on a rear surface thereof with a printing 
ink layer 47 while keeping at least portions thereof cor- 
responding to a luminous section exhibiting light-perme- 
ability. More specifically, the insulating cover sheet 
member 45 is formed on the rear surface thereof with 
the printing ink layer 47 of a predetermined pattern 
while keeping portions of the member 45 designated at 
reference characters 45a and 45b in Fig. 2 exhibiting 
light-permeability. 

[0034] In the illustrated embodiment, a reinforcing 
sheet member 51 which is made of an insulating mate- 
rial and reduced in flexibility as compared with the first 
flexible circuit board 13 is joined through an adhesive 
layer 49 to a rear surface of the first flexible circuit board 
13 for the purpose of reinforcing the first flexible circuit 
board 13. Arrangement of the reinforcing sheet member 
51 is not necessarily required in the illustrated embodi- 
ment. Thus, the first flexible circuit board 1 3 may be 
joined directly to the casing 5 of the equipment through 
an adhesive layer made of either an adhesive or a pres- 
sure-sensitive adhesive. 

[0035] Reference numeral 52 designates an adhesive 
layer 52 which joins the first flexible circuit board 1 3 and 
insulating spacer 31 to each other therethrough, 53 is 
an adhesive layer for joining the insulating spacer 31 
and second flexible circuit board 15 to each others, and 
55 is an adhesive layer for joining the second flexible cir- 
cuit board 15 and insulating spacer 33 to each other. 
The adhesive layers may be made of only either an 
adhesive or a pressure-sensitive adhesive. Alterna- 
tively, it may be made of an adhesive double-coated 
sheet formed by applying an adhesive or pressure-sen- 
sitive adhesive onto both surfaces of an insulating sheet 
material. The adhesive layers cooperate with each other 
to integrate the members with each other, resulting in 
providing a laminate. 

[0036] In the illustrated embodiment, the first flexible 
circuit board 13 and second flexible circuit board 15 are 
laminated on each other. Alternatively, when any lumi- 
nous element is not incorporated in the equipment con- 
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trol panel or the luminous element is highly reduced in 
thickness, the laminate may be constituted of a single 
flexible circuit board. 

[0037] In the illustrated embodiment, the conductive 
shield layer 35, as shown in Fig. 5, is so arranged that 
an outer peripheral edge thereof is positioned inside an 
outer peripheral edge of the main section 33A of the 
insulating spacer 33, so that the outer peripheral edge 
of the conductive shield layer 35 is covered with the 
adhesive layer 52 when the laminate is formed. This 
keeps the conductive shield layer 35 from being exter- 
nally exposed. 

[0038] Referring now to Fig. 8, an essential part of 
another embodiment of an equipment control panel 
according to the present invention is illustrated. In the 
illustrated embodiment, reference numerals correspond 
to the reference numerals discussed in the embodiment 
-described~aboverexcept-with-additional -pref ix-of -1 00t 
Comparing the embodiment of Fig. 8 with the embodi- 
ment shown in Figs. 2 to 7, the former is different from 
the latter in that an adhesive layer 152 is used as an 
insulating spacer for arrangement of an insulating cover 
sheet member 145 without positively arranging an insu- 
lating spacer on a second flexible circuit board 1 15, the 
insulating cover sheet member 145 is formed on a rear 
surface thereof (which is opposite to a front surface of 
the second flexible circuit board 115) with a conductive 
shield layer 135, the insulating cover sheet member 145 
is formed on a front surface thereof with a printing ink 
layer 147, and a reinforcing sheet member 151 is 
formed on a front surface thereof with a rear conductive 
shield layer 157. Such construction of the illustrated 
embodiment not only permits a structure thereof to be 
simplified but reduces a number of steps in manufactur- 
ing of the equipment control panel, leading to a substan- 
tial reduction in manufacturing cost thereof. 
[0039] When the insulating cover sheet member 145 
is formed on the rear surface thereof with the conductive 
shield layer 135, the insulating cover sheet member 145 
is provided with a lead-out section. In addition, the lead- 
out section is formed thereon with a connection line pat- 
tern for grounding which is connected to the conductive 
shield layer 135. In the illustrated embodiment as well, 
the conductive shield layer 135 is so formed that an 
outer peripheral edge thereof is positioned inside an 
outer peripheral edge of the insulating cover sheet 
member 145. Such formation of the conductive shield 
layer 135, as shown in Fig. 8, permits the outer periph- 
eral edge of the conductive shield layer 135 to be cov- 
ered with the adhesive layer 152, to thereby keep the 
conductive shield layer 135 from being exposed on an 
outer surface of a laminate. In the illustrated embodi- 
ment as well, the lead-out section of the insulating cover 
sheet member 145 is formed on a rear surface thereof 
with a connection line pattern for grounding connected 
to the conductive shield layer 135 as in the embodiment 
described above, so that such a structure as shown in 
Figs. 5 and 7 is preferably employed in the illustrated 



embodiment as well. 

[0040] Formation of the rear conductive shield layer 
1 57 on the front surface of the reinforcing sheet member 
151 effectively prevents noise generated in the casing 5 

s of the equipment from intruding into the equipment con- 
trol panel 1 through the rear surface thereof even when 
the casing 5 of the equipment is made of a non-conduc- 
tive material such as plastic resin other than metal. 
[0041] Referring now to Fig. 9, an essential part of a 

10 further embodiment of an equipment control panel 
according to the present invention is illustrated, which is 
adapted to be mounted on a wall of a room in which an 
equipment is placed as well as on the equipment. An 
equipment control panel of the illustrated embodiment 

15 includes a rigid circuit board 215 which is made of a 
glass-epoxy resin substrate, a phenolic resin substrate 
or the like. The circuit board 215 is mounted thereon 

with-an integrated-circuit-IG-and~an-electronic compo^— 

nent ED such as a chip resistor or the like for signal 

20 processing in addition to a push-on switch. Also, the cir- 
cuit board 215 is laminatedly provided thereon with an 
insulating spacer member 233 through an adhesive 
layer (not shown). The insulating spacer member 233 is 
constructed into a two-layer structure. An upper spacer 

25 member 233b is laminated on a lower spacer member 
233a for the purpose of adjusting a thickness of the 
equipment control panel, so that the integrated circuit IC 
increased in thickness may be incorporated in the 
equipment control panel. Also, in the illustrated embod- 

30 iment, in order to further facilitate incorporation of the 
integrated circuit IC increased in thickness into the 
equipment control panel, an additional insulating spacer 
member 242 is arranged on a conductive member 241 
of the push-on switch. In the illustrated embodiment, a 

35 conductive shield layer 235 is formed on a rear surface 
of an insulating cover sheet member 245. In the illus- 
trated embodiment as well, the conductive shield layer 
235 has a contour defined inside that of the insulating 
cover sheet member 245 or has an outer peripheral 

40 edge positioned inside that of the insulating cover sheet 
member 245. In the illustrated embodiment, an adhe- 
sive double-coated sheet 235 which has a pressure- 
sensitive adhesive coated on both surface thereof is 
used as an adhesive layer. Also, the conductive shield 

45 layer 235. Further, the conductive shield layer 235 is 
connected to a ground electrode of a circuit pattern on 
the circuit board 215. The connection line pattern 234 is 
interposedly arranged between lead-out sections 243a 
and 245a of the insulating cover sheet member 245 and 

so adhesive double-coated sheet 235, to thereby be pre- 
vented from being exposed. 

[0042] The illustrated embodiment may be con- 
structed in such a manner that a main section of the 
equipment control panel is constructed in the form of a 
55 laminate and lead-out sections constituting a part of the 
circuit board are led out of the laminate as in the first 
and second embodiments described above. Such con- 
struction permits mounting of the equipment control 



8 



15 



EP 0 936 852 A1 



16 



panel on the equipment to be completed merely by 
introducing the lead-out sections into the casing of the 
equipment and fixing the laminate on the outer surface 
of the casing of the equipment. Thus, the equipment 
control panel of each of the embodiments may be read- 5 
ily mounted on the outer surface of the casing of the 
equipment. Also, it facilitates connection of the equip- 
ment control panel to the control unit arranged in the 
equipment. In addition, the above-described construc- 
tion of the laminate permits a reduction in thickness of 10 
the equipment control panel. 

Industrial Applicability 

[0043] In the present invention, the conductive shield 75 
layer is so formed that the outer peripheral edge thereof 
is positioned inside that of the insulating spacer or insu- 
lating cover sheet member.-Thus-the-conductive-shield - 
layer is covered at the outer peripheral edge with the 
adhesive layer, to thereby be prevented from being 20 
exposed externally or on the lamination surface. This 
prevents static electricity charged on the surface of the 
insulating cover sheet member from being discharged 
through the conductive shield layer, to thereby eliminate 
disadvantages such as malfunction of the control unit, 25 
breakage or malfunction of the electronic components 
due to a substantial variation in potential, and the like. 

Claims 

30 

1. An equipment control panel including one or more 
operation signal generating switches for feeding an 
operation signal to a control unit received in an 
equipment, comprising: 

35 

a circuit board formed on a front surface 
thereof with a circuit pattern including one or 
more contact sections of said one or more 
operation signal generating switches; 
an insulating spacer laminated on said front 40 
surface of said circuit board through an adhe- 
sive layer and including one or more contact 
exposing windows through which said one or 
more contact sections are exposed; 
one or more conductive members arranged in 45 
a manner to correspond to said one or more 
contact exposing windows of said insulating 
spacer and contacted with said one or more 
contact sections to generate said operation sig- 
nal; 50 
an insulating cover sheet member laminated 
on said insulating spacer through an adhesive 
layer and constructed so that at least a portion 
thereof corresponding to said one or more con- 
ductive members exhibits flexibility; and ss 
a conductive shield layer formed on a front sur- 
face of said insulating spacer, a rear surface 
thereof or a rear surface of said insulating 



cover sheet member and arranged so as to be 
opposite to a whole of said circuit pattern or a 
main section thereof; 

said conductive shield layer being groundable 
and arranged so that an outer peripheral edge 
thereof is positioned inside an outer peripheral 
edge of said insulating spacer or insulating 
cover sheet member to keep said conductive 
shield layer from being externally exposed. . 

2. An equipment control panel as defined in claim 1 , 
wherein said circuit board is mounted thereon with 
an electronic component which constitutes a signal 
processing circuit; and 

said conductive shield layer is arranged in a 
manner to be opposite to said electronic com- 
ponents.— - - — - 

3. An equipment control panel which includes one or 
more operation signal generating switches for feed- 
ing an operation signal to a control unit received in 
an equipment and is fixed on a casing of the equip- 
ment, comprising: 

a circuit board including a main section formed 
on a front surface thereof with a circuit pattern 
including one or more contact sections of said 
one or more operation signal generating 
switches and a lead-out section extending from 
said main section and formed thereon with a 
plurality of connection line patterns connected 
to said circuit pattern; 

an insulating spacer laminated on said front 
surface of said circuit board and including one 
or more contact exposing windows through 
which said one or more contact sections are 
exposed; 

one or more conductive members arranged in 
a manner to correspond to said one or more 
contact exposing windows of said insulating 
spacer and contacted with said one or more 
contact sections to generate said operation sig- 
nal; 

an insulating cover sheet member laminated 
on said insulating spacer and constructed so 
that at least a portion thereof corresponding to 
said one or more conductive members exhibits 
flexibility; and 

a conductive shield layer formed on a front sur- 
face of said insulating spacer, a rear surface 
thereof or a rear surface of said insulating 
cover sheet member and arranged so as to be 
opposite to a whole of said circuit pattern or a 
main section thereof; 

said main section of said circuit board, said 
insulating spacer and said insulating cover 
sheet member being laminated on each other 
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in order through adhesive layers to provide a 
laminate; 

said conductive shield layer being groundable 
and arranged so that an outer peripheral edge 
thereof is positioned inside an outer peripheral 5 
edge of said insulating spacer or insulating 
cover sheet member to keep said conductive 
shield layer from being externally exposed. 

4. An equipment control panel as defined in claim 3, 10 
wherein said insulating spacer is integrally provided 
with a lead-out section formed with a connection 
line pattern for grounding connected to said con- 
ductive shield layer to ground said conductive 
shield layer. is 

5. An equipment control panel as defined in claim 4, 
wherein-said lead-out section of said circuit board - 
and said lead-out section of said insulating spacer 
are arranged so as to extend side by side with each 20 
other; 

said lead-out section of said insulating spacer 
includes a first portion linearly extending in a 
direction away from said main section, a sec- 25 
ond portion linearly extending in a direction 
substantially perpendicular to said first portion 
on both sides of said first portion and a third 
portion extending in a direction substantially 
perpendicular to said second portion while so 
being away from said main section and linearly 
aligned with said first portion when said second 
portion is bent at a central portion of said sec- 
ond portion, resulting in portions of said sec- 
ond portion on both sides of said central 35 
portion being rendered opposite to each other; 
said connection line pattern for grounding is 
arranged along said lead-out section of said 
insulating spacer so that a pair of holding por- 
tions for interposedly holding a part of said 40 
lead-out section of said circuit board therebe- 
tween when said second portion of said lead- 
out section is kept bent at said central portion 
thereof may be left on both ends of said second 
portion of said lead -out section; 45 
said second portion of said lead-out section of 
said insulating spacer is formed on a rear sur- 
face of a portion thereof on which said connec- 
tion line pattern for grounding is arranged with 
an adhesive layer; and so 
said second portion of said lead-out section is 
bent at said central portion thereof to fold said 
adhesive layer on itself, so that said holding 
portions in a pair interposedly hold a part of 
said lead-out section of said circuit board ther- 55 
ebetween through said adhesive layer. 

6. An equipment control panel which includes one or 



more operation signal generating switches for feed- 
ing an operation signal to a control unit received in 
an equipment and one or more electric components 
including one or more luminous elements for indi- 
cating operation of the equipment and is f ixed on a 
casing of the equipment, comprising 

a first flexible circuit board including a main 
section formed on a front surface thereof with a 
first circuit pattern to which said one or more 
electric components are connected and a lead- 
out section extending from said main section 
and formed thereon with a plurality of connec- 
tion line, patterns connected to said first circuit 
pattern; 

a second flexible circuit board laminated on 
said first flexible circuit board and including a 

main section and a -lead-out section; 

said main section of said second flexible circuit 
board being formed on a front surface thereof 
with a second circuit pattern including one or 
more contact sections of said one or more 
operation signal generating switches and 
formed with an electric component receiving 
window for receiving said one or more electric 
components therein; 

said lead-out section of said second flexible cir- 
cuit board extending from said main section 
and being formed with a plurality of connection 
line patterns connected to said second circuit 
pattern; 

a flexible insulating spacer including one or 
more contact exposing windows through which 
said one or more contact sections are exposed 
and an electric component receiving window 
for receiving said one or more electric compo- 
nents therein and laminated on said front sur- 
face of said second flexible circuit board; 
said flexible insulating spacer including a main 
section provided on a front or rear surface 
thereof with a conductive shield layer in a man- 
ner to be opposite to a whole of said circuit pat- 
terns of said circuit boards or a main section 
thereof and a lead-out section extending from 
said main section of said insulating spacer and 
formed with a connection line pattern for 
grounding through which said conductive 
shield layer is grounded; 
one or more conductive members arranged in 
a manner to correspond to said one or more 
contact exposing windows of said insulating 
spacer and contacted with said one or more 
contact sections to generate said operation sig- 
nal: and 

a flexible insulating cover sheet member lami- 
nated on said insulating spacer; 
said main sections of said first and second flex- 
ible circuit boards, said main section of said 
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insulating spacer and said insulating cover 
sheet member being laminated on each other 
in order through adhesive layers, to thereby 
provide a laminate; 

said lead-out section of said first flexible circuit 5 
board, said lead-out section of said second 
flexible circuit board and said lead-out section 
of said insulating spacer being arranged so as 
to extend from said laminate in a manner to be 
insertable into the equipment; 10 
said conductive shield layer being arranged so 
that an outer peripheral edge thereof is posi- 
tioned inside an outer peripheral edge of said 
main section of said insulating spacer; 
said outer peripheral edge of said conductive is 
shield layer being covered with said adhesive 
layer to keep said conductive shield layer from 
being- externally-exposed -from said-laminate. - 



An equipment control panel as defined in claim 6, 
further comprising an additional insulating spacer 
arranged between said first flexible circuit board 
and said second flexible circuit board. 

An equipment control panel as defined in claim 6 or 
7, wherein said first flexible circuit board has a rein- 
forcing sheet member which is reduced in flexibility 
as compared with said first flexible circuit board 
joined to a rear surface thereof; 

said reinforcing sheet member being formed on 
a front surface thereof with a rear conductive 
shield layer; 

said reinforcing sheet member being fixed 
through an adhesive layer on an outer surface 
of the equipment. 

An equipment control panel as defined in claim 6, 
wherein said lead-out section of said second flexi- 
ble circuit board and said lead-out section of said 
insulating spacer are arranged so as to extend side 
by side with each other; 



said lead-out section of said insulating spacer 
includes a first portion linearly extending in a 45 
direction away from said main section, a sec- 
ond portion linearly extending in a direction 
substantially perpendicular to said first portion 
on both sides of said first portion and a third 
portion extending in a direction substantially so 
perpendicular to said second portion while 
being away from said main section and linearly 
aligned with said first portion when said second 
portion is bent at a central portion of said sec- 
ond portion, resulting in portions of said sec- 55 
ond portion on both sides of said central 
portion being opposite to each other; 
said connection line pattern for grounding is 
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arranged along said lead-out section of said 
insulating spacer so that a pair of holding por- 
tions for interposedly holding a part of said 
lead-out section of said second flexible circuit 
board therebetween when said second portion 
of said lead-out section is kept bent at said cen- 
tral portion thereof may be left on both ends of 
said second portion of said lead-out section; 
said second portion of said lead-out section of 
said insulating spacer is formed on a surface of 
a portion thereof on which said connection line 
pattern for grounding is arranged with an adhe- 
sive layer; and 

said second portion of said lead-out section is 
bent at said central portion thereof to fold said 
adhesive layer on itself, so that said holding 
portions in a pair interposedly hold a part of 
said lead^out section-of said second f lexible cir=- 
cuit board therebetween through said adhesive 
layer. 

10. An equipment control panel which includes one or 
more operation signal generating switches for feed- 
ing an operation signal to a control unit received in 
an equipment and is fixed on a casing of the equip- 
ment comprising: 

a circuit board including a main section formed 
on a front surface thereof with a circuit pattern 
including one or more contact sections of said 
one or more operation signal generating 
switches and a lead-out section extending from 
said main section and formed thereon with a 
plurality of connection line patterns connected 
to said circuit pattern; 

an adhesive layer laminated on said front sur- 
face of said circuit board and including a con- 
tact exposing window through which said one 
or more contact sections are exposed: 
one or more conductive members arranged in 
a manner to correspond to said contact expos- 
ing window of said adhesive layer and con- 
tacted with said contact sections to generate 
said operation signal; and 
an insulating cover sheet member laminated 
on said front surface of said circuit board 
through said adhesive layer and constructed so 
that at least a portion thereof corresponding to 
said conductive member exhibits flexibility; 
said insulating cover sheet member being 
formed with a conductive shield layer so as to 
be opposite to a whole of said circuit pattern or 
a main section thereof; 

said conductive shield layer being groundable 
and arranged so that an outer peripheral edge 
thereof is positioned inside an outer peripheral 
edge of said insulating cover sheet member to 
keep said conductive shield layer from being 



11 



21 



EP 0 936 852 A1 



22 



externally exposed. 

11. An equipment control panel which includes one or 
more operation signal generating switches for feed- 
ing an operation signal to a control unit received in s 
an equipment and one or more electric components 
including one or more luminous elements for indi- 
cating operation of the equipment and is fixed on a 
casing of the equipment, comprising: 

10 

a first flexible circuit board including a main 
section formed on a front surface thereof with a 
first circuit pattern to which said one or more 
electric components are connected and a lead- 
out section extending from said main section 75 
and formed thereon with a plurality of connec- 
tion line patterns connected to said first circuit 

-pattern; - 

a second flexible circuit board laminated on 
said first flexible circuit board and including a 20 
main section and a lead -out section; 
said main section of said second flexible circuit 
board being formed on a front surface thereof 
with a second circuit pattern including one or 
more contact sections of said one or more 25 
operation signal generating switches and 
formed with an electric component receiving 
window for receiving said one or more electric 
components therein; 

said lead-out section of said second flexible cir- 30 
cuit board being arranged so as to extend from 
said main section of said second flexible circuit 
board and formed with a plurality of connection 
line patterns connected to said second circuit 
pattern; 35 
an adhesive layer including a contact exposing 
window through which said one or more con- 
tact sections are exposed and laminated on 
said front surface of said circuit board; 
one or more conductive members arranged in 40 
a manner to correspond to said contact expos- 
ing window of said adhesive layer and con- 
tacted with said contact sections to generate 
said operation signal; and 

an flexible insulating cover sheet member lam- 45 
inated on said front surface of said circuit board 
through said adhesive layer and including a 
main section and a lead-out section; 
said main section of said flexible insulating 
cover sheet member being formed on a rear so 
surface thereof with a conductive shield layer in 
a manner to be opposite to a whole of said cir- 
cuit pattern or a main section thereof; 
said lead-out section of said flexible insulating 
cover sheet member being arranged so as to 55 
extend from said main section of said insulating 
cover sheet member and formed with a con- 
nection line pattern for grounding through 



which said conductive shield layer is grounded; 
said lead-out section of said first flexible circuit 
board, said lead-out section of said second 
flexible circuit board and said lead-out section 
of said insulating cover sheet member being 
arranged so as extend from a laminate in a 
manner to be insertable into the equipment; 
said conductive shield layer being arranged so 
that an outer peripheral edge thereof is posi- 
tioned inside an outer peripheral edge of said 
insulating cover sheet member; 
said conductive shield layer being covered at 
said outer peripheral edge thereof with said 
adhesive layer, resulting in being kept from 
being externally exposed. 

12. An equipment control panel as defined in claim 1 1 , 

-further-comprising-an-additional -insulating spacer 

arranged between said first flexible circuit board 
and said second flexible circuit board. 

13. An equipment control panel as defined in claim 11 
or 12, wherein said first flexible circuit board has a 
reinforcing sheet member which is reduced in flexi- 
bility as compared with said first flexible circuit 
board joined to a rear surface thereof; 

said reinforcing sheet member being formed on 
a front surface thereof with a rear conductive 
shield layer; 

said reinforcing sheet member being fixed 
through an adhesive layer on an outer surface 
of the equipment. 

14. An equipment control panel as defined in claim 1 1 , 
wherein said lead-out section of said second flexi- 
ble circuit board and said lead-out section of said 
insulating spacer are arranged so as to extend side 
by side with each other; 

said lead-out section of said insulating cover 
sheet member includes a first portion linearly 
extending in a direction away from said main 
section, a second portion linearly extending in 
a direction substantially perpendicular to said 
first portion on both sides of said first portion 
and a third portion extending in a direction sub- 
stantially perpendicular to said second portion 
white being away from said main section and 
linearly aligned with said f irst portion when said 
second portion is bent at a central portion of 
said second portion, resulting in portions of 
said second portion on both sides of said cen- 
tral portion being rendered opposite to each 
other; 

said connection line pattern for grounding is 
arranged along said lead-out section of said 
insulating spacer so that a pair of holding por- 
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tions for interposedly holding a part of said 
lead-out section of said second flexible circuit 
board therebetween when said second portion 
of said lead-out section is kept bent at said cen- 
tral portion thereof may be left on both ends of 5 
said second portion of said lead-out section; 
said second portion of said lead-out section of 
said insulating cover sheet member is formed 
on a surface of a portion thereof on which said 
connection line pattern for grounding is 10 
arranged with an adhesive layer; and 
said second portion of said lead-out section is 
bent at said central portion thereof to fold said 
adhesive layer on itself, so that said holding 
portions in a pair interposedly hold a part of is 
sad lead-out section of said second flexible cir- 
cuit board therebetween through said adhesive 
layer. - - - . - . 
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